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Absract :

This study aims to examine the impact of technological infrastructure—such
as debit cards, internet usage, and mobile phone subscriptions—on various
aspects of financial inclusion, including the availability of commercial bank
branches, the number of commercial bank borrowers, and the number of
ATMs in the Middle East and North Africa (MENA) region during the period

from 2014 to 2022. For this purpose, a static panel data model was



Ayl (adla
employed, and the results showed that an increase in mobile phone
subscriptions leads to a rise in the number of commercial bank branches but
had no impact on the number of bank borrowers or ATMs. Conversely, debit
cards did not show any impact on the number of commercial bank branches
or borrowers but had a negative effect on the number of ATMs. Increased
internet usage, on the other hand, demonstrated a significant positive impact
on the number of bank branches, borrowers, and ATMs, highlighting its
important role in supporting financial inclusion in the region. These findings
suggest that financial technology can be utilized as a mechanism to enhance

financial inclusion in the MENA region.

Key words : Financial technology, financial inclusion, MENA region, Panel data.
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https://www.halkbank.com.tr/en/about-halkbank/discover/The—Differences—Between—
FinTech—-and-TechFin.html, consulted on: (05/03/2023

2 Sidle one platform, Techfin: What Is It And How Does It Differ From Fintech?, from:
https://www.sydle.com/blog/techfin-what-is—it-632cal27ed4c26(012b66942e, consulted
on: 05/03/2023

3 Cenktan Ozyildinm, op.cit, consulted on: 05/03/2023

4 DIRK A. ZETZSCHE et al, FROM FINTECH TO TECHFIN: THE REGULATORY
CHALLENGES OF DATA-DRIVEN FINANCE, New York University Journal of Law and

Business, Forthcoming, European Banking Institute Working Paper Series 2017 — No. 6,
University of Hong Kong Faculty of Law Research Paper No. 2017/007, University of
Luxembourg Law Working Paper No. 2017-001, 2017, p9
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1 Sudeep Srivastava, FinTech vs. TechFin: Where is the Global Finance Economy

Headed?, from: https://appinventiv.com/blog/fintech—vs—techfin/, consulted on:
15/10/2023

2 lawinsider dictionary, Electronic Financial Services definition, from:

https://www.Iawinsider.com/dictionary/electronic—financial—services, consulted on:

15/10/2023
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! Kean Birch and Kelly Bronson, Big Tech, Science as Culture, vol 31, issue 1, 2022, p2
2 Juan Carlos Crisanto et al, Big tech interdependencies—a key policy blind spot, FSI
Insights No 44, 2022, p3
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I Bernardo Nicoletti, Banking 5.0: How Fintech Will Change Traditional Banks in the
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3 Henner Gimpel et al, Understanding FinTech start-ups — a taxonomy of consumer—

oriented service offerings, Electron Markets, Vol 28, 2018, p247

4 Accenture, Fintech and the evolving landscape: landing points for the industry,
2016, p12
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2 Bernardo Nicoletti, op.cit, p126

3 Zack Jourdan et al, Fintech: A content analysis of the finance and information

systems literature, Electronic Markets, Vol 33, n° 2, 2023, p2
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1 FINASTRA, Global banks turn to fintechs to cut operational costs and pursue innovation,

Finastra research reveals, from: https://www.finastra.com/press—media/global-banks—turn—

fintechs—cut-operational-costs—and—pursue-innovation—finastra, consulted on: 15/07/2023

2 Mastercard, from: https://www.mastercard.com/news/eemea/en/newsroom/press—

releases/press-releases/en/2022 /october/data—analytics—and-artificial—intelligence—are—-

expected-to—be-the-top—-technologies—driving—the—growth—of-fintech—finds—mastercard-study,

consulted on:15/02/2023
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! Mastercard, from: https://www.mastercard.com/news/eemea/en/newsroom/press—

releases/press—releases/en/2(02()/september/mastercard—announces—fintech—express—to—

empower—mea-fintechs—to—launch-and-expand-rapidly/, consulted on:15/02/2023

(2023-4dal) cilabgillg Jalail) U 31 Jladig danug) (3 a0 Adbaia (B Aullal) L glgiCil) (3 ga <Univdatos *
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World Development Indicators, from : https://databank.worldbank.org/source/world—
development-indicators#, consulted on 15/07/2024
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IMF, financial access survey, from : https://data.imf.org/?sk=e5dcab7e-a5ca-4892-

abea-598b5463a34c&sid=1460043522778, consulted on 3/02/2024
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Ll el ae Gl i Ll kel ods by B
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A
2014 5.2553 4.3276 15.037 22.7189 7.6084 8.3365 18.707 13.356 11.153
2015 5.3037 4.3733 14.606 22.707 8.0184 8.4210 19.450 13.311 11.439
2016  5.3047 4.4794 14.398 23.744  9.3556 8.4325 20.114 12.860 12.439
2017 5.2708 4.6000 14.361 24.738 9.3713 8.3565 21.170 11.774 13.199
2018 5.3380 4.7065 14.040 25.984 11.838 21.590 11.302 13.307
2019 5.3482 6.2684 12.742 26.408 12.306 7.9231 21.781 10.106 13.038
2020 5.3028 6.3670 13.233 25.424  12.112 7.6587 21.879 8.5066 13.484
2021 5.3054 6.3991 13.572 23.196  12.218 7.4269 21.885 8.1288 13.083

2022 5.2884 6.2642 20.787  11.353 7.2472 22.106 7.8969 12.661
financial access survey e alac¥L &alll dlac] (e 1 jdaad)
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2 duha farouq lutfi khmous, financial inclusion and islamic banking in the middle east

and north africa, phd thesis, the Institute of Graduate Studies and Research, Eastern
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) & g 16 Jsaally (REM) Llsil)l @il z3sa3s (FEM) &3l ol ysb

STATA 15 zaliys &bl
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MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl

Adilgdd) ity AL ity paseadl) g igall) ool @il 116 Jgaal)

) gz 3l

(REM) dglsl) clpill gisad  (FEM) A5 cydli ¢ isad (PME) _asasill g igai Baial) el
-0.0055*** -0.0055%** -0.0027 X1
0.7275%** 0.0723*** 0.1507*** X2
0.0336*** 0.0350%** -0.0428** X3
6.1813** 5.8356%** 8.6087** constant

0.3817 0.3819 0.1653 R*(squared)
- 12.36 4.49 F (statistic)
- 0.0000 0.0062 Prob-F
72 72 72 Number of obs

(1 Galall L) stata 15 maliy cla i e bl dalll dac) (e @ jaal)
1 % xc yina *** | 5 % e gyiaa *¥* ,10% 2ic (gine * o Can

Jsaall i Fustat jlad) mil oy WS llene b digine dfid) chriall cOlalen ekl
) L3 LS ¢ 5% ANS (ggine die dilasV) Ealill e Agide okl oaaentl) z3sall o
gl of i lae Spaiall z3laill 3 L legi ddea i el R%(squared) bls)) Jales
grentl) 7 3gaill Ll ail) el e Bl Sl clpiall % 16,530 <yl A i 8,38
z il o Adaldal) cflas) :EG

&l il )z gally asentl) z3sall cp A e Jasy 1 parmlas) -1

: Jall Jgaal
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MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl

Parm _Lia) :17Jsaal)

F.stata p-value

22.73 0.0001

(2 a8y Galal) ,lail) stata 15 zalip cilajia Lo lldel 2alll dae) Ga 1 jsaal)
Jil digiee <l Gua Flstata jlad) dgies e cuai il 17 Joand) il Dl e Laadls
graenl) 7 3gall (ga Juadl il #3505 o Jodl) (S 4iag 0.05 50
sl o Alaladl HLEaY) 13 adey (Breuch and Pagan-LM) Las)-2
s Slpdall zagailly anenll
Ho i o) 58 Jlsdall V) z3ges -

(Breuch and Pagan-LM) L) :18( sl

Breuch and Pagan-LM p-value

180.92 0.0000

(3 G@alall Lhl) stata 15 zalin cilajie o lolae) Zald) slac) (e 1 juaal)
doajill Jod S lee p-value = 0.0000 ddlasly 231.07 ded Chi-bar ded il
ceranil) z3sai (pe Juadl Jlgdiall 23503 o 6 Hp djinall
skl s b Hausman jlasly addl Fojlasl L e ey :Hausman jLai) -3
anili el Cam Algdiall yal 2 3gatg Al Al 2 3gas Gy Alaliall (lawsa

) Jsaad) 3
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MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl

Hausman jLii) :19]aal)

Hausman p-value

0.57 0.9031

(4 Galal) kil ) stata 15 zeliy lajie e bolac) Ealdl dae) (e @l

daill 5 0.57 <y Hausman las) ddlaal 4ad of 19 Jeaall il DA (e oD
. 0.05 (30 ST (51 0.9031 2 p-value uyss 4l ddlasy!
Oo el ddlptial) AW asas O o Do) dnzmjil) by duieall dumdl) Ji dieg
Al 8B 2 g

il 2 el s Auhall Dl Z3gatll o ) deagii dlialiall chlaal Jdas DA (e
DN 7 3Ll (yy Al gial)
Z 3saill dpaddl) whLEay) e
Sl ddae 4 pladiid Al e AN @laapdl) (e e (o SLL Jb ol ook
Cilpiia g 2aeiall Taliy¥) las) 8 Lala] ciluzajall sda Jiatiy eyl cilucap jlas)
bl 23 o hlaa¥) sda Gabiy L 13 oUaad 3130 Ll Yy culall cls jlasly

rhlEaY) ods it L Lads
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MENA dihis cﬁ Al Jgadd) jujadl 4TS Adlal) L gl gisal) s Gl Juadl)
Multicollinearity cysia o asaiall Wiy jlas) -1

Multicollinearity i) :20] g2l

variable vif 1/vif
X113.70 0.270602
X212.95 0.339294
X311.70 0.586737

Mean VIF 2.78

(5 @alal) Ll stata 15 zabin cilajin o alael Baldl dlae) (e 1 jaal)
e Sl Y zisall o i lee 5 dad jolat ¥ clysnal) S VIF lad) =5l DA e
L Adxvall LL.C\JY\
autocorrelation il JaldN) jlLid) -2
S 2 3gall 13 Lol agay bl Eaall clloa¥) Jadl e Wooldridge HLadl e

IS Jpaall b 4l cuilSy SL

wooldridge jLid) :21 Jgaall

Wooldridge p-value

25.030 0.0010

(6 @l ki) stata 15 zalin cilayin Ao lalael Baldl dae) (e 1 jaall
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MENA 4ihis gA Al Jgadd) jujadl 4TS Adlal) L gl gisal) s Gl Juadl)
Cwe i ® 49 0.0010 o Lo ddlaay) Ll ol wooldridge laa) DA e jelay
Oalall 13 bl dsag aden i S pael) daa i (b (gl Augina JLadY) il dieg ¢0.05

sl Jlow palall i3 Ll (JSae dsag (6 Auball z3sa0 Sl

heteroskedisticity Ll ol jLad) -3
dae (o ploll @ld asag el Breusch-Pagan [/ Cook-Weisberg jlodl aqisy
IS Joanll 6 anilis culSy cSLal) i) o

heteroscedisticity i) :22 Jgaall

Breusch-Pagan [ Cook-Weisberg p-value

3.47 0.0624

(7@alal) Hhal) stata 15 zalin cilajie Ao lalae) Zald) slac) (e 1 juaal)

<l Breusch-Pagan | Cook-Weisberg jlaal dad of Jaadi 22 Jeaall DA (e

vie dapall Aadll (e ST 6l 0.0624 & 50 Ailasy) Ligieal dad culSy 3.47 Aok
Sy ez gail) (e ol Al duzapdl) (mby Jods dpeall Al o) & (51 <0.05
Fisedl I Jsil (Sa U (pag el Guilad il aae IS e S5 Y gl o) pulas
bl (el @l aae JSae e Sl Yy lsall 1A LalsyY) JSSe e Slay Panel data
8 zigad dumdl o Jaill (a3l Alialaall s 3 DA ey ¢ adl) aaall

-Panel Robust #2351 aldicl mavadll Jlgdall =350l Jory astinng Algdall 73548
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MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl

Robust zaaall ‘f‘bﬁa.“ Zisaill pafi sluald

Robust gauaall ilsdal) £ isalll i il :23 ] saa

aidlal) 7z 3gall

Rodust zauaal) Alsdal) zisal Bpikal) il purial)
-0.0055 X1
0.0727*** X2
0.0336** X3
6.1813*** Constant

0.3817 R?(squared)
- F (statistic)
- Prob-F
72 Number of obs

(8 Galall k) stata 15 zalin cilajia o lalae) Zald) slac) (e 1 juaal)
1 % e gyiea ¥*% 5 % dic (ggina ¥* |, 10% 2ic (sgina * of Cun

aanil) Jabee il Gus las 5us Lot 8538 4l z3saill 0 23 Jgaall 8l PIS (e el
sl e Bl chaail) e %3817 diad Lo s spiall clysiall o (1 0.3817
2 3sall Alinaal) Cilyxia e labal s ol AT dalse (I asat U Wl 2l
Usioaal) cpiiial) allas Liginag A ¢a JS Julas

2 Lalu Dl 5) (ML padd 1000 08! aadd) by axe) X1 unall Lol -

&V a5 Basly Bangy 3 1) Cua 0.5 (e ST 6 (0.157) die Algde e digies
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MENA Lahaia 3 ) Jgaddl ajasl 0TS Alal) Lingl i) <GB Juadl

2 (AL pass Gl 100 S8 Al gl g9 aae) YT 2l il olais
0.55%
Ugiia digina 535 dulas) Ao 53 (i) O gadiivg Cudl) ) X2 uiall doills -
2l ) 5aby ) 595 Basly Bangy ol 1) Cus 0.5 (e B 61 (0.000) e
7.27% sY1

3 dula WDl 5) ((add 100 JSY) Jsanall ciilgl) cls)idl) X3 junall duaills -
5aL) A g5 Baaly sangy 3 1Y) Cua 0.5 e il 61 (0.013) xic Algie digies

3.36% .3Y1 @tﬁ\ ):\L'\A\

08 Ajlal) dgid) e Cajidall o Adlal) Lnglgisal) AT Guld Gl calbaall
2022-2014 354 A (M uead 1000
(Model Specification) cliwlgall z3ai :¥sl

A Al il daaty L olal) (sl b sla Loy Rl cilubdll e el
(Ol 5o %) casity) serding udll ) (Al (add 1000 JS) aadll il sae
) Alatll gill (e i) s A (Gadd 100 US) Jsenall Citlgl) S
cL"_u\JLA\;)_” cC_\::}SX\ cold (gt ¢ yihadl c).\a.c) Ayl de ganall Jgo (s (tﬂ.: =i 1000
Jaa d:\l;ﬂ lalaa del P EEY PA{IYY &r— 2\_11;?)\1‘9 c(\:i.ﬁtk:uyo 42\:1.3‘5’.;.;]\ cE\:\J)’J\ Mb 5

s Jull J<a) e cailSy (Data Panel) duadaiall Ukl slaie b 283kl
(The econometric Model of Data Panel) daladall Uil Aalaall

Y2, =cons + X1, + X2, + X3+ & + n; + &;¢

219



MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl

(AL =25 1000 J<) dlasl) dgull e g ial 1Y2;
b =i 1000 J< aadl) cililay 23e X1
(O (3 %) i) G gaadiing () A X2,
(0=3s 100 &) Jsenal) Cailgll cil) sl :X3,
O;: is the unobserved time—-invariant specific effects
n;: captures a common deterministic trend

Eit: is a random disturbance assumed to be normal, and identically
distributed with E(g;;) = 0 ; Var (g;;) = 0% > 0.

Flll clabaral 389 zagadll padi (il
a\);ftd\ T Agadg (PME) @.M;A\ BIRNFRPIN =Y DA L) b @bl z bl o o
eyl il w5l e G Jeanlly (REM) dslsdall iyl 2 3saiy (FEM) dnlal)

STATA 15 zalsym
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MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl

cldlilly (FEM) 4l cpdlilly (PME) aseaill gigelll joadi gbl :24 Jgaad)

(REM) Lssjpzal)

il z il
Lgdl)  cLall  zigd  ALGN bl gl (PME) (2eaill z 35ai Spudall < priall
(REM) (FEM)

-0.0136 -0.0432 —-0.1523*** X1
0.5906* 0.6231** 4.0486*** X2
0.5650*** 0.3223 2.0395%** X3
86.4347** 129.526*** -261.9655%** Constant
0.6323 0.5128 0.6741 R?(squared)
- 2.47 45.5 F (statistic)
- 0.0712 0.0000 Prob—-F

70 70 70 Number of obs

9 daldd) i) stata 15 zalip cila )3 Jalaie) Bal) dlae] (e 1 ydaall
Gabed) Sans : PR

*

1 % xic oina ¥*¥* . 5% 2ic gyina ¥* ,10% 2ic (goina * ) Cun

Jsaall 3 Fustat jlad) moks oy LS lglana b Lgine Aliiwall Chriall el gl
O Laa35 LS ¢ 5% AN (gsie die EilasV) Enlill o Aside okl caseail z3sall
53 z3saill o i Lee Bkl z3lal) & L sas sk ek R¥(squared) Ll Jales

coranill z3saill Al il juand) e Bl Al il %67.41 5 @) Ay
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MENA dilaia b M) Jpadl) Jujast AT Aallal) Lin gl gl :alll) (Juadl
£ (o Alalial) elad)
parm jLii) -1
Osaadl b gl culy cultl) z3gailly gasentl z3sadl G A ladll siall FLas] (axiad

: Sl

-

Parm i) :25 Jgaall

F.stata p-value

27.57 0.0001

(10 Galal) ki) stata 15 malin Gls e Ao lalaie) Bald) dlae] (e 1 jdiaall

Ligine culS Cua Fustata Hladl digiea e cual gl 25 Joaall z5l8 DA (e 2D
a7 39 (e Juall Culill #3gail) G Joill (S diag 0.05 e i

(Breuch and Pagan-LM)  lis)-2
taa Slshal) 2 3saily xsentll oz 3gall (g Alaleall HLasY 13 adieg

Ho Jits o) sp Jlsdiall ) 23003 -

Hy i ) z3sal) 58 oananill z3saill -

(Breuch and Pagan-LM) _Lii) :26 Jgl

Breuch and Pagan-LM p—value

111.64 0.0000

(11Gakl) kil ) stata 15 zely clajie e lalac) Eald) dlae) (e @ )
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MENA Zihia & ) Jgadll jojail 4018 Ldlad) Lingl STl Il Juadl)
duayill Jod e e p-value = 0.0000 4dlasly 111.64 4ed Chi-bar 4.8 <l
ceraanl) 739 (e Juadl  Jlgdiall z3gall of g Hy dujpall
:Hausman lii)-3
zisa Om Aaliall plewgs L] 90 S Hausman jladls aiall Folaal L L s
P Joaall b bl el G Ailsdiall Bl £ 3gaty Al il

Hausman i) :27 Jsaall

Hausman p-value

10.80 0.0128

(12l kil ) stata 15 zeliy cilajie e olac) Eald) dae) (e @ gl

Ll 5 10.80 <y Hausman i) ddlas] ded o 27 Jeaall il DA (e Laadls
. 0.05 o Ji 0.0128 = p-value cyx 4l Ldlasy)

Oo bl Bl b 3gan o) g Abad) dacajdl) iy dujieall dncaill (abyi dieg
Ailgdal) il 23

bl z3gan sa duhall D) zgaill o ) Jeagis Alaliall chlid) diss PDIA o
DN 3Ll (py Al
zdsaill Al hLasy) slay

el dolee A alaiin) dadla e Al @luzadll (e dles e (S Bl 2 3las a3

Ciliia O 2axiall L) sl b Ll cilam il ods ey cduahall cilami las) by
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MENA dihis b L) Jgadd) il 4TS Alal) Lingl giil) <G} Ll
il zisai o hlaAY) o3 Gabiy Liad 13 oUadBU 13 LalsyYly cplal) wls ladl
byl el &l (b Ledy
Multicollinearity <jysaiall (p amial) baldyy) Las) -1

Multicollinearity jLii) :28 Jgaall

variable vif 1/vif
X1 1]3.74 0.267300
X2 |2.94 0.340281
X3 11.69 0.590361

Mean VIF 2.79

(13Gall) Hhil ) stata 15 zeliy cilajie e alac) Eald) dlae) (e 1 jaall

o sl Yzl O i lee 5 dad jelat Y chaiall JSIVIF jlas) 5l DA (e

caaxiall Tl Y
autocorrelation 34 Jalayy) Las)-2

S > 3gal 13 Lalo) agag (wlidl duaall ciliay) Jadl o0 Wooldridge  jloa] i
d & D) A9 el Ay DL e o] yhe

: JEIS Joandl b dailn cuilSy oSl

wooldridge jLii) :29 Jgaall

Wooldridge p-value

14.949 0.0048

(14Gaalall Llil ) stata 15 maliy cla i e loldic) Zalll dac) (e 1 jdaal)
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MENA dihia gA gJLd\ Jgadd) jujadl 4TS Adlal) L gl gisal) s Gl Juadl)
Oo B (b 45 14.949 5 i ddlanY) dadll o) wooldridge jlos) DA e jela
oald 3Dl dsag aden 5E S aaal) daad by (gl Digine LAY 308 4iag 0.05

sl JHlon palall 13 Lali) JS8e dsag (6 Auball £ 358 Sl
heteroskedisticity bl clsd jlLis) -3

dade e ploll Cild agag eldl  Breusch-Pagan [/ Cook-Weisberg jlod) adiey
t JEIS Jganll 3 anilis cul€y Sl Bl z 3gail

heteroscedisticity i) :30 Jgaal)

Breusch—-Pagan | Cook-Weisberg p-value

4.28 0.0387

(150l Hlail ) stata 15 gmalip clajiae o lalaie] Lalil dlac) (e 1 jaall

<l Breusch-Pagan |/ Cook-Weisberg lad] dad of 1aad 30 Jsaall DA (e
0.05 e dsjall el oo Sl () 0.387 5 o Ailan) digiadl) dad iy 4.28 dasky
Oulal il paey adi g asadll g (8) Al Lacdll by djdeall Ll Jod o gl
Lol ilad @l e JS8e e b gl bl

O Sla Vs (laall 13 BaliyY) <o (e Sila panel data z3ses of Joill oSa s (sag
Zlall G Alaliall chlid] & DA Gas ¢ Jaall sl 5 ol Guilas il axe (e
el maaall Slodall z3saill Joms asiivng Slpdiall g3l 58 z3gas Jdl o Joil) (K

.Panel Cluster s
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MENA dihia gA Al Jgadd) jujadl 4TS Adlal) L gl gisal) s Gl Juadl)
Cluster paaal) Culll) zigalll A tluald

Cluster pawaall Culil) zagail) pafi gilii 131 Jgaad

Aldall gz dgall)

Cluster zaaal) culil) zigal Bpusdal) fpuiall
-0.0432 X1
0.6231** X2
0.3223 X3
129.526** Constant

0.5128 R?(squared)
- F (statistic)
- Prob-F
70 Number of obs

16 3alal) Jlail ) stata 15 xalipn cls 3 Jalaie) A3ald) alae) (e 1 daal)
G > A p LR
1 % e gyiea ¥** , 5% e (ggine ** ,10% 2ie (goiea * of Cua

aanill Jalee gl Gua laa sam Dpd 53 4l z3salll of el il DA e jeda
ol e Dl ) @yl e %5128 4iad L i Syeidall hriall of 6l 0.5128

.z sl Adiaall lyriall e lgahal i ol (6a) Jalgal agan 3L LT ol
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MENA Lahaia 3 ) Jgaddl ajasl 0TS Alal) Lingl i) <GB Juadl
Afical) Cpiial) allaa diginag A o JS Julas

535 Lades ADe 3 (Al (add 1000 S0 aaddl @lilly axe) X1 sl Lol -
) ok saals sangy 3 13 G (0.5 e ST 6l (0.430) vie Agie e dugine
% 4.32 2 (Alail) Sleidl (o Ggunsiall) Y2 aalill i) olais

Ugie Ligina 39 dulag] Ao 53 (Cufidy) Goeadion () AAYN) X2 el dpnills -
2l ) 5aby ) 595 sasly Basgy ol 1)) Cua 0.5 (e J8) 1 (0.016) e
% 62.31 2 Y2

Usa je Ligina 535 dnlal WDle 53 (Jsanall Catlgl) lShpdl) X3 piall dpally -
2l i) 5aby ) 595 sasly Basgy ol 1)) Cua 0.5 (e B8 1 (0.312) e

% 32.23 2Y2
100 J<! 1Y) Cilpual) Bigal sio Ao Aullal) Laglgisall i uld :all) caldaal)
2022-2014 558 A Al padd
(Model Specification) clawlsall z3gai :¥sl

rED Aol ol paiall daay Liad gylaill Cuilad) 8 els Loy dalall cluhall e Tely
(Ol 5o %) casity) Gseading Gl ) (Al (add 1000 00 aadll il 2ae
100 0S8 V) Gihall Beal se 3 55 A (add 100 JS) Jsenal) Cilgll STl

e byl ccusll (ol (g ¢ yihall ¢ eae) duball deganall Jso s @b padis
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MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl
A 13 Jadail Al zhal 25 A0k s3a e Aladly o(Lilayge cAaagandl ciunall dacally

rAull i e culSy (Data Panel) dualaiall bl slae b
:( The econometric Model of Data Panel) dahiall cilibudl dlslaall
Y3; =cons + X1, + X2, + X3; +6; +n; + €1

Al pass Gl 100 < W) Cilpall Bieal 22 Y3,
b =23l 1000 JS padldl lilay 2xe 1 X1,
(OSall (e %) i iy (yseriin o) ALY X2,
(L=di 100 JSY) Jsenall Cinlgl) cilS)al :X3,

6;: is the unobserved time—invariant specific effects

n;: captures a common deterministic trend

Eit? is a random disturbance assumed to be normal, and identically

distributed with E(g;;) = 0 ; Var (g;) = 0% > 0.
Sl clibaral (38 Zagadll padi (il

il z35a15 (PME) (pasanill Jlasi¥) z3sai oag A (SL il bl 3l s
Bl ) 2 G S Jeaally (REM) glsdiall clyill) #3505 (FEM) il

STATA 15 bz
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MENA Zihia & ) Jgadll jojail 4018 Ldlad) Lingl STl Il Juadl)
clfilly (FEM) 43l cdllly (PME) [aseaill gigalll pafi mili :32 Jgal

(REM) i|gdal

el =3l
<l zisa A LAY Fisa gaendll gz 3l Bpiall sl
(REM) a3i)5.5a1) (FEM) (PME)

0.0103* -0.0231*** 0.0316%*** X1
0.1857** 0.2543%** 0.2951*** X2
0.1238*** 0.0408 0.0512* X3

3.3454 37.3354%** -6.3484 Constant
0.8064 0.5346 0.8653 | R*(squared)

- 8.93 147.81 F (statistic)

- 0.0001 0.0000 Prob-F

73 73 73| Number of obs

(173l li) ) stata 15 zalipn cilajise o lalaie) Zald) dlae) (e 1 jdaal)
1 % xc gyiae *¥** |5 % 2 ggina ** ,10% 2ic (sgia * f Cun

ssall b Fustat L) mit oy LS dlglans (8 disine Alfisal) clpiiall clales gl
O LD LS ¢ 5% ANS (ggine die dilasy) dalill o Asihe kel oaseail) z3sail o
B zisaill o e lae Baial) Z3lll 8 L sas sk el R%(squared) dals)) Jelae

g’__.m;ﬂ\ C.{’A.Iﬂ Al @tﬁ\ il e LL] ‘F"\S\ Ghyaill 86.53% o <ayad 3\:1‘):\.\».03
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MENA Zikis b el Jgaddl jujail Z0TS Alal) L gl gicl) :Callil) Jusdl

Z el Alaliall cfylad) (G

parm jlii) -1
133 Jsaall b il culSy culil) #3gailly aentll 2 3sail (s 5 laall aall Fjlaa) Jaxtias

Parm Lid) :33 Jgaal)

F.stata p-value

1.75 0.2226

(18Galall kil ) stata 15 maliy clajia o lalaie) Zalll slae) (e 2 jiaal)

Lsine culS Cua Fostata jlos) Lsiee e cuai Wl 33 Joaall miln DA e Jaadls

il = 3gail e Juadl asanill 2 3sail o Jsill (as 4ia5 0.05 e S

(Breuch and Pagan-LM)  lii|-2
tua lsdall 2 3sailly rsentil) 2 dgaill (py Alaliall HLaaY) 13a adiay
Ho Jits o) ;a0 Jlsdiall ) z3gai -

(Breuch and Pagan-LM) ,Lii) :34 Jgaal)

Breuch and Pagan-LM p—value

12.92 0.0002

(19Galall il ) stata 15 maliy cla i e loldic) Zalll dac) (ha 1 jdaal)
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MENA Zihia & ) Jgadll jojail 4018 Ldlad) Lingl STl Il Juadl)
dunyill Jsd ey Lee p-value = 0.0002 ddlaaly 0.0002 ded Chi-bar ded il
cgraanl) z3gaill ge Juail Slpdall 235l o I Hy &jeall
Hausman _Liif-3
zasal) o Aladll lewss Jlas] sn b Hausman jladly sid) Fojlasl b L ey
P Jonall b anil jelan Cus Adlgdiad) b 2 3gats Al i)

Hausman jlii) :35 Jgaal)

Hausman p-value

183.81 0.0000

(205l kil ) stata 15 zaliy cilajie e alac) Eald) dae) (e @ )

183.81 <y Hausman ,laay ddlasy) dedll of 35 Jsaall ziln Dl e Jaadls
. 0.05 o Jil 51 0.0000 = p-value x4l ddlasy) dedll 4

Go el ) il z3se o @l ALl A @) Jis djpall Al Gady 4k
Ailgdal) il 23

bl 3gai sa duhall 2D z3sall of ) deagis dlaliall chlia) Jdas DA (e
DA 2 3lall G Al
zagaill duandlil) cilLady) ),

ol Adee 3 aladnd Eadla et ) Glaadll e Al o oSl i 23 a5k
Spaie G aaeiall LY L) Lelod bl sde Jiamy cduhal) cluad jlas)
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regress yl xl1 x2 x3

Gadkall daild

:1 Galal)
Pooled OLS Model

Source SS df MS Number of obs = 72
F(3, 68) = 4.49
Model 464.301739 3 154.767246 Prob > F = 0.0062
Residual 2344.05431 68 34.4713869 R-squared = 0.1653
Adj R-squared = 0.1285
Total 2808.35605 71 39.5543106 Root MSE = 5.8712
vyl Coef. Std. Err. t P>t [95% Conf. Interval]
x1 -.0027748 .0030338 -0.91 0.364 -.0088287 .0032791
x2 .150739 .0516272 2.92 0.005 .0477186 .2537594
x3 -.0428242 .020423 -2.10 0.040 -.0835777 -.0020706
_cons 8.60877 3.254906 2.64 0.010 2.113707 15.10383
Fixed Effects Model
xtreg yl x1 x2 x3 , fe

Fixed-effects (within) regression Number of obs 72
Group variable: id Number of groups 9

R-sq Obs per group:
within = 0.3819 min 7
between = 0.0020 avg 8.0
overall = 0.0004 max 9
F(3,60) 12.36
corr(u_i, Xb) = -0.2205 Prob > F 0.0000
vl Coef. std. Err. t P>t [95% Conf. Intervall]
x1 -.0055155 .0015317 -3.60 0.001 -.0085794 -.0024516
x2 .0723602 .014563 4.97 0.000 .0432299 .1014904
x3 .0350529 .0115445 3.04 0.004 .0119605 .0581454
_cons 5.835605 1.762658 3.31 0.002 2.309764 9.361447

sigma_u 6.7831659
sigma_e 1.0435339
rho .97687992 (fraction of variance due to u_i)
F test that all u_i=0: F(8, 60) = 261.57 Prob > F = 0.0000
xtreg yl x1 x2 x3 , re
Random-effects GLS regression Number of obs = 72

Group variable: id Number of groups
R-sq: Obs per group:
within = 0.3817 min 7
between = 0.0013 avg 8.0
overall = 0.0008 max 9
Wald chi2 (3) 37.32
corr(u_i, X) = 0 (assumed) Prob > chi2 0.0000
vl Coef. Std. Err. z P>|z]| [95% Conf. Interval]
x1 -.0055266 .0014797 -3.73 0.000 —.0084268 —-.0026265
x2 .0727531 .0143817 5.06 0.000 .0445654 .1009408
x3 .0336197 .0111447 3.02 0.003 .0117765 .0554628
_cons 6.181335 2.940476 2.10 0.036 4181071 11.94456
sigma_u 7.3012729
sigma_e 1.0435339
rho .9799814 (fraction of variance due to u_i)
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8) = 22.73

Gadkall daild

Parm Test :2 alal)

Breush-Pagan Test :3 3aldl)

Breusch and Pagan Lagrangian multiplier test for random effects

yl[id,t] = Xb + ul[id] + e[id,t]

Estimated results:

Var sd = sqrt(Var)

vl 39.55431 6.289222

e 1.088963 1.043534

u 53.30859 7.301273

Test: Var(u) =0
chibar2 (01) = 180.92
Prob > chibar2 = 0.0000
. hausman fixed rendom
Coefficients
(b) (B) (b-B) sqrt (diag (V_b-V_B))
fixed rendom Difference S.E.

x1 -.0055155 -.0055266 .0000111 .0003958
x2 .0723602 .0727531 -.000393 .0022903
x3 .0350529 .0336197 .0014333 .003012

Test:

B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Ho:

chi2 (3)

Prob>chi2

b = consistent under Ho and Ha; obtained from xtreg

difference in coefficients not systematic

(b=B) " [(V_b-V_B) " (-1) ] (b-B)

0.57
0.9031
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. estat vif
Variable VIF 1/VIF
x1 3.70 0.270602
x2 2.95 0.339294
x3 1.70 0.586737
Mean VIF 2.78

Wooldridge test for autocorrelation :6 sl

. xtserial yl x1 x2 x3

Wooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
F( 1, 8) 25.030
Prob > F 0.0010

Breush—Pagan/cook-Weisberg test for heteroskedasticity :7 3alal)
. hettest
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity

Ho: Constant variance
Variables: fitted values of yl

chi2 (1) = 3.47
Prob > chi2z = 0.0624
Gl . . -
(Aaall) rigail) :8 Galal)
3
-
. xtreg yl x1 x2 x3 , re vce(robust)
Random-effects GLS regression Number of obs = 72
Group variable: id Number of groups =
R-sq: Obs per group:
within = 0.3817 min = 7
between = 0.0013 avg = 8.0
overall = 0.0008 max = 9
Wald chi2 (3) = 63.66
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

(Std. Err. adjusted for 9 clusters in id)

Robust
yl Coef. std. Err. z P>z [95% Conf. Interval
x1 -.0055266 .0039008 -1.42 0.157 -.013172 .0021187
x2 .0727531 .0206 3.53 0.000 .0323779 .1131283
%3 .0336197 .0135718 2.48 0.013 .0070194 .0602199
_cons 6.181335 2.37541 2.60 0.009 1.525616 10.83705
sigma_u 7.3012729
sigma_e 1.0435339
rho .9799814 (fraction of variance due to u_i)
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19 Galdl)

Pooled OLS Model

regress y2 x1 x2 x3

Source SS df Ms Number of obs = 70
F(3, 66) = 45.50

Model 820639.714 3 273546.571 Prob > F = 0.0000
Residual 396802.827 66 6012.16404 R-squared = 0.6741
Adj R-squared = 0.6593

Total 1217442.54 69 17644.0948 Root MSE = 77.538
y2 Coef. Std. Err. t P>t [95% Conf. Interval]

x1 -.1523577 .0421102 -3.62 0.001 -.2364335 -.0682819

%2 4.048656 .6929122 5.84 0.000 2.665212 5.4321

x3 2.039553 .2776994 7.34 0.000 1.485108 2.593998
_cons -261.9655 44.04193 -5.95 0.000 -349.8981 -174.033

Fixed Effects Model

xtreg y2 x1 x2 x3 , fe

Fixed-effects (within) regression Number of obs = 70
Group variable: id Number of groups =
R-sqg: Obs per group:
within = 0.1131 min = 7
between = 0.6288 avg = 7.8
overall = 0.5128 max = 8
F(3,58) = 2.47
corr (u_i, Xb) = 0.6676 Prob > F = 0.0712
v2 Coef. Std. Err. t P>t [95% Conf. Interval]
x1 -.043297 .0351011 -1.23 0.222 -.1135595 .0269656
x2 .6231322 .2872132 2.17 0.034 .0482126 1.198052
x3 .3223061 .2159606 1.49 0.141 -.1099861 .7545982
_cons 129.526 33.85828 3.83 0.000 61.75126 197.3007
sigma_u 127.31485
sigma_e 19.563985
rho .97693143 (fraction of variance due to u_i)
F test that all u_i=0: F(8, 58) = 122.34 Prob > F = 0.0000

Random Effects Model

xtreg y2 x1 x2 x3 , re

Random-effects GLS regression Number of obs = 70
Group variable: id Number of groups =
R-sq: Obs per group:
within = 0.0987 min = 7
between = 0.6773 avg = 7.8
overall = 0.6323 max = 8
Wald chi2(3) = 11.28
corr (u_i, X) = 0 (assumed) Prob > chi2 = 0.0103
y2 Coef. Std. Err. z P>|z| [95% Conf. Intervall]
x1 -.0136265 .0341839 -0.40 0.690 -.0806258 .0533728
x2 .5906819 .3042273 1.94 0.052 -.0055927 1.186956
%3 .5650685 .2150419 2.63 0.009 .1435942 .9865428
_cons 86.43478 43.15483 2.00 0.045 1.852872 171.0167
sigma_u 77.566631
sigma_e 19.563985
rho .94018914 (fraction of variance due to u_i)
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Parm Test

testparm i.Year

2015.Year =
2016.Year =
2017.Year =
2018.Year =
2019.Year =
2020.Year =
2021.Year =

— o U s W N e
o o o o o o o

F( 7, 8) = 27.57
Prob > F = 0.0001

Breush—-Pagan Test

. xttest0
Breusch and Pagan Lagrangian multiplier test for random effects
y2[id, t] = Xb + u[id] + e[id, t]

Estimated results:

Var sd = sqrt(Var)
y2 17644.09 132.8311
e 382.7495 19.56399
u 6016.582 77.56663
Test: Var(u) =0
chibar2 (01) = 111.64
Prob > chibar2 = 0.0000
Hausman test
. hausman fixed rendom
Coefficients
(b) (B) (b-B) sqrt (diag (V_b-V_B))
fixed rendom Difference S.E.
x1 -.043297 -.0136265 -.0296704 .0079716
x2 .6231322 .5906819 .0324503
x3 .3223061 .5650685 -.2427624 .0198994

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic

chi2(3) = (b-B)'[(V_b-V_B)"(-1)] (b-B)
= 10.80
Prob>chi2 = 0.0128

(V_b-V_B is not positive definite)

estat vif
Variable VIF 1/VIF
x1 3.74 0.267300
%2 2.94 0.340281
x3 1.69 0.590361
Mean VIF 2.79
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Wooldridge test for autocorrelation:14 3l

. xtserial y2 x1 %2 x3

Tlooldridge test for autocorrelation in panel data
H0: no first-order autocorrelation
PO §) = 14,949
Prob > F 0.0048

Breush—Pagan/cook-Weisberg test for heteroskedasticity :15 3alal)
. hettest

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
Ho: Constant variance
Variables: fitted values of y2

4,28
0.0387

chi2 (1)
Prob > chi?

M\ zisadl) 116 GEalal

. xtreg y2 x1 x2 x3 , fe vce(cluster id

Fixed-effects (within) regression Number of obs = 70
Group variable: id Number of groups = 9
R-sq: Obs per group:
within = 0.1131 min 7
between = 0.6288 avg = 7.8
overall = 0.5128 max = 8
F(3,8) = 9.10
corr(u_ i, Xb) = 0.6676 Prob > F 0.0059

(Std. Err. adjusted for 9 clusters in id)

Robust
y2 Coef. Std. Err. t P>t [95% Conf. Interval
x1 -.043297 .0520663 -0.83  0.430 -.163362 .0767681
%2 .6231322 .2048553 3.04 0.016 .150735 1.095529
%3 .3223061 .2989237 1.08 0.312 -.3670133 1.011625
_cons 129.526  54.04823 2.40 0.043 4.89053 254.1614
sigma_u 127.31485
sigma_e 19.563985
rho .97693143  (fraction of variance due to u_i)
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